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(54) HIGH EFFICIENCY ANTENNA COIL, RADIO CARD AND 
INFORMATION COMMUNICATION SYSTEM USING RADIO CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED :To increase 
the inductance of a spiral coil and to 
improve transmission gain by arranging a 
specific relative magnetic permeability 
material at a central part and consisting of ^ |_ 
spiral coil in a planar shape. 
SOLUTION: A thin type and highly 
efficient antenna coil, which is mountable 
on a radio card (IC card), etc., and is 
structured in a planar shape consists of a 
base material 1, a coil 2 which is formed 
on a spiral conductor on the material 1 
and a material (ferrite, etc.) 3 which is 
arranged at its central part and whose 




relative magnetic permeability exceeds one. With this structure, 
magnetic flux near the antenna coil can be concentrated on the central 
part. As a result, because a similar magnetic flux on the outermost 
circumference is also interlinked at the central part of a coil winding, a 
large inductance can be realized in comparison with conventional 
technology that does not provide the material 3. As for the arrangement 
of the material 3 whose relative magnetic permeability exceeds one, the 
same effect can be acquired whether the materials in an are located in 
the internal part or on the back plane of the material 1. 



(19)H*a#HF/f (JP) (12) ^ H ij^ §^ ^ g| (A) <H)ttfKI«£ll** 

#H§¥10- 145267 



(43)&H0 ¥j£lO*fKl998) 5 £290 



(51)Inta e 




F I 




H0 4B 5/00 




H04B 


5/00 Z 


H0 1Q 7/06 




HO 1Q 


7/06 


9/27 






9/27 








M*«0D&16 OL C£ 10 H> 


(21)fflg#^ 


4$K¥9-242568 


(71)fflgA 


000005108 










(22){ttSH 


¥dt9#(1997)9^8 0 










(72)3S9i^ 




(31)«$Bfcfe©£^ 


243206 




#^lim«eSrSF«ECWQBr292»ffi«c^: 


(32)fl8fc0 


¥8 (1996) 9 £130 






(33)«Jfcf6£3BS 


0* (JP) 


(72)5S9*g 
























(72)359*3 
























(74)^SA 


*1± 91* Wl«) 








SCHICK < 


(54) 









(57) [^>] - BD 5 

****Kfc U ^n^cogiMfc J: tiffin X Mk£ a 

lSrjgx. &tm» Wt4. Sfcfc^'f 7/U3>f/U£2 




(2) 



0-14 5 267 



fetfrnjaztiz x o izzn /u£ 2mi±fc^sijL. ¥® 

««S*i*J:afc:3-f A*2«J2LJbfc»fflU 
JBALfeXJ'C'f 7>U&c?)n4 ;UTlgj£L*:.li: £#8:2: 

/P^fiiifc ^ 2: 

— K. 

U Jao=S-«<03>f;P®<7)^)S^StJ;oT|HliiEffi^ 

£W8iLX&$im]±lz$mthmm®m&b. mi^M 
EKgS*»feiSSSmJEco«*&S:S(tS POSSESS 2: 

v)vwn^^)vx^^tzmmrv ; f^-{)v 
mrntomr>T-)-3j jux&ittiwmwjj&mziv 
xmsiwKizgmi-t&mMmsmk. mimmmmufr 
bmsim&nm&z&wzft&m&t £3nr& <r 2; 

[it*«9 ] mm&izi'yxmmmjiz&vz i ? ^ 
^^izitimmwizmt&ttnzwmL. R-o&m 

^SffcOttJ&SrSftSrtSHIS&t Sr^rT* i 2: *®Wlb 



■ra * jux-m&i$ftfcmm$mwiZTmm& Lxm^t 

-f£«-*§~fkHJ8S2: . ^#ttEIRT»lttS*iJfcg®r 
MiSi^-FtcJi, ttmizjtjm.m&lZMx.&W 

m^mi 2] mtsmmmmt^m^^-vizwm&t: 
xmmm&im&&ixh x nzajjuz 2m£Xki,zfrm 

Wffimz&fgLLlzxJU vtv^cna^ivx-mmi.ti 

mkx-v^nwBmzm^fcmjjcomkb. m&m 
* - K<ortg?[Hiss t line u -^fc i ?t 5 ^ - 
mmcofmmm^b coRuz&n h mmzm v vzmmco 

m^xfto£oizffi&Lfzfflmm>'XTAX'$>-ox. 

mzimmii zmm. Lx&ffi.nFEiz$mt&w,m\simt$ 
b. mdmm®&&frbm.mmK<?mzz&v&mzft 
®mmb tti-t z b zimb-tzmi*- k*jbv 

MBj?-v^mmizm\^mjj<7>{mb , m&m 

Mv ^Ttr d i 3 t3}f life t^ff^fflfi^X^A-C* oT . 

KrtEi^^-Hws, fmmsmi,zx^xm&wjjt:& 
mzffif&Lfzxw ^jxs&ttj )vx-mf$.\^tzm$&T 



(3) 



1#§fPP 10-145267 



its i ? tc, ^gp^itsis^* i zmt ztfrnzmm 
ittimmwj zmm. Lxmstmrnizzm-t sm^mssp 

$ itxmzmmmr -yf-r-a-i mzajj zit&gm 

Kftffl^Jtffi^ilflS'.XxA. 
£tiSi#-K^0^8^ftJi3v^«:b^3*^ ffiE&tt 

»ff ft . ErlE U J: V/* fc!45 -f ^-^Si5«k 

lt£ J: 3 fc, MQn^AtKlffiRltJ: -?THifl[sl 
tffcr^iS; Lfcxm ^ 4 « LfeSSft^r 

B^ftSSSUTfi^mEEfcr^t-^m^lHlB^i:. mile 

=J 4> Si* SfifcSHST*- * ft^-ffc-fS^-ffcHSS 

TWEaawr>-r-*-3-f ;nc7J3**4san»fc ft* 

[0001] 



*. 

[0002] 

x^Jxipt,. *m*m^ximM.x'mtz-£&is'X7-j> 

^loofcl,. ^&fc^«>f£fc:#©Srm;7jft*§|gk: 
— 7#f*£<?>T— *fflftft*T5 . H_htCT>-T-^3 

3fc, MzmLXlZ" PrintedCi 

rcuit Techniques" Cledo Bru 
netti andRoger W. Curis (Nov 
ember 15, 1 9 5 5 ) £Rtt3*UCVi* J: 5 

[0003] 

[% H J* J M^tJ:ai:t--S»ilS] «3|W)>wc>f 

jDMl6lftT0SCi:(c*S (@2fc^jcf. ) . fife*ete 
±S**^t:ov»T, *J»$#tTvvfln&»-,fc. ft. 

3Haaw=«, iasw-H ( i c*-k> ^*>v^t, « 

MMcojzZ 1 0 0 W 7 r 9 -7 b'mg^»^»ft 
[0004] *3%HBO a ^ -f /l^PI±cofflSSI^fc: 

i-oTm^eanftsv^iiiffiftffa^^tju-r. wm 

(*«S*-H (IC*-K) *3«ttfS^-HftfflV^ 

< txt$mi$sh£M£mML. &3xhtt*m%x'%& 
£ot,zLKisfflm7>TT?j)\s&mz$m*-Yi5£ 

\,z$>h. 
[0005] 

*%^(4. 4*^(ctta»tE^tftiB^.«4mftBe 



(4) 



1@M¥ 10-145267 



ffln&ffis&tcii -?xmm®mtfm&2ti& x 

mmtL. a 4 ji-mz±-r & $m&& k^4tv<?>4>y 

9 ? >xx'$m*msimz m& l . mmmm&^^mi 

1 0 0 0 6 ] tpuzstizimmmw 1 z 
k->xmMm&* t im-2ti& «t 3 iza-t j^2maLti l z 

*%mk-th*m*-YX'hh. ±iz. *%HB{i.t>ne 
m^mr^i-a^^k, mrn%)mT>Ti-zi4ji-x'% 
mzmi^jjzm&Lxw.ffim&i,zg&-thm.M®$m 
k. mmmm®mm^mffiMEE<rm&z%ii&i*i&® 
mk c: k &mk-rz$mjr~ vx-hz. 

1 0 0 0 7 ] £tz. #SSHj(^ BiTffiteilS^- KKtSttS 

t$tx*imrnmmzwam& Lxm&itt&&*Ht\sifo 
riot, ftM&^-Kicte. mmmy)mT>"ri-^ 

■4/\st:ffiltiZk£imk-?&. £lz. *5&BJJ;L y- 

nmz&v h wffi&km\ ^zmm<7mm t £ . sine v - 

&*lzWi.»h1xrz2m.<r>T>7-1-Zm^X?T0 X o tzffi 

j&Lfzmmm>'X7-j*x'h-?x. mm&#— viz 
it. ms^}mr>7"r^^)Vk. m$rvft3 

&mm\*i&®&k zn-rzzk *%mk-t&. 

[ 0 0 0 8 ] Ziz . *%BBii, BulB4B^il«^^Atr 



frtzftjjz tvfcim?-* tft^it-t&ft^im&k m 

^ts-^sfc-ri.. vxkMWLfzmz. mmmzx 
tiK. 3j jum±c?>m^mmizj:'>x'mijmm$>&\vz 

tcfe^T. 4»iJ^^Jtsia** j ii£:s^*««^iea$ 

: I C#-F) (cSMWir^T-fa-f ;Ufc L 
[0009] ttrie^tri'itlf. ^Jt^-H ( 1 

(DTyT-rnjMzts^x. m*m*2m£x±t l z-ftmL 

<nm&k Lxm^x. mmmcQ®. ioot37r57H 
wgnmnmrnz^siz Lxw&^&g&nmm-tz ^ 

t^Ttgfc^D. 4^(i|5liifflOgtl 00t37r77 

^■O^S. Mb*— F ( I C^-H) ^(CO«,->T/J^-ft 

( I C^-K) i§tZl§m2tlZ I C^--yT±T% HWffl 
coSc 1 0 0 13 7 r 7 -y HSjgcO»«^g$rffi^-SJS 

-s-cfcv^T. ze><$mm s ?sk'%<%:ix. ±s&mz 

0. ^S^— H (IC*-H) mz-o^X/b 

[0010] 

i& B M<om$i<rmmi *%*jitz&zmM<mmi<z-z>\,-i 
x. mzm^xmrntz. £■?. m3&£v : m4*m^ 
x*&mzm&aj ;um±<?msMmizj: -?xnji{m 
h&wmm*fio*&m#-v~>x7-Mzt5^x. mm 
( 1 c^-h) ^ic^nrtg^. wmmzmm- 

m-h. m3i±. ^miz%h^^smr>7")-zi-( ;uco 
m 1 wnjeo^B^jtHTfc 0 . @ 3 ( a > {i-^-o^ 

MB, S3 (b) li@3 (a) t^-TB-B '^^ffifM 
ST'fcS. 03^-r«tp^^Hj{c^Ste|g^-H 

( i c*- h ) *fc3»RBnB«r, ¥®«^m«-rs^a 
<nrnmrv'fi'zi4)\,*^ mat. mmti±tz* 
j^y^<ommzm^xm^.i,tzzi^^2k. %<r>* 
^kmrnziiizitimmwizmthmn (715^ 



(5) 



^¥10-1 4 52 67 



hm) 3bizx-oxm&t&. z.vms.G.* l )*Ty? 

^3-OW*jgcoffi3£3 0£, m4tZ7rr?Xoiza4 )l/<£ 

mt? h i«i t . . immmv i *m t h nm 

fi-VisXT-Aizm^ezti&nmii— H ( I C#— K) 

immzftoimjj-Fi'X^tz&^x. &m*m$: 

y-4 f— 1 0 fre,$m#— H 2 O'v^fcfioMSrfT? *§■£- 
^^IIIS&ic*f LTM^t'tj] £ b 

[ooii] m5&£Tm6$ : m^T*¥mi l z& 
h n-f ;n^±c7)ffls^fc«j: ^xmnrnmbz^temm 

^o^Jj-V^r-^za^x. I«abir-H ( ic 

^TV-x^-3>f/K?5m2i7)|IM<7)®®Sritt^-rS. 05 
fcL ^CSS^fTyftn-f /K59^2^Hite<0 

^sco^ta-efc o . as (a) ^o^ffito^sa. 
is (b) «05 (a) tc^-rc-c '^mmm, m 

5(c) JiSEOTSBJ) & . m 5 «t -3 tz&ftW 
(^SHS&^rv-r^-3'f;WS, £#1 fc. KS»l± 
izm 1 cog**:*^ 7;M£fcj&£ Lfe n-f ;u 2 . $ 

e,i,zwiaj)U2cr>±izm.i?tzmmfo5b. mmft5<n 
±tz.m2(7Mto£A'u vivrnzm^tz-n^^Atiz 

X->Xffi&Ztl&. ^4)V2bn4)\,Ab\t. i5(0a 

mz. m— oynx-hh^bttLx^z. tti>*>-34 

)V2bH)VAb\Z. ^L"Crat*-|fiI^<^*«$) 
3. 3'f;W2i:3-f;U4i:JiSim(!|:5S-^LTJJSV^ 
^LTt*&OTVf#iafc:<2, 06 ( a ) <DX oiz&m 

vziA )VA<rmmmt. me (t>) ^ia^-rcii: 
m^zzbtzx *) zjfrzmfrtzox-x'mmmB&t-? 

2>Zb&X'%&<?>X'. SI 00ta7r77 KfsgOlSI 

zzttfx'tz. %t>bz. &m>-}:2oi£mmzti& 
46, i c^- vy^r^x<nm±t:m\-thzk^zxy), « 

LTt. Stt37r7-y FmS2:^)T. ICf 



•y7"lMX<Oii;*:5r$B<«rfc:5r<. ICf-yritgW 
iifcliWC**. S#lfc^ffc5i:Ht# 
^Srffl^T. SttlWMMfcrM/l^fcitfn-f;^* 

^m^SrS^^rffltcSI^C: b\,zX 9H3ifflttft£M8rc 

[ooi2] <>:ic. ^wiRiz&hTmmrisT-i-ajfo 
®jg z^-twmmjmx-h & . 

[00 1 3] 2fs*^-K^-fAJi. _B£ Ltim&m 
«7>'ft3^l'2 1, «aiIUIS2 2. iMSffi0iS2 
3. CPU24, &±V*^)25*W®X,i-d*m*- 
H20fc % CPU 12, 5HS«[3SS11. isit/T^ 

M 0 i i -5TlSB&f"i>. U-^fcJ:t//^^{i^ 
9^~— "/ Y 1 OJi. CPU 1 2cr>fflffll / z$i-3Xm ! gfm 
ESI ri5«k^T>"r^-3>f;n S^LTmS^tJ; 

•oxim*- f 2 otc«aiffl«*fcii/-r-^a«ffifg 

5rMffi-TS. *SX?-H2 0±«OTy-r-t-3-f;U2 1 

BXo?tsi^m^«. mmm® 2 2izx K>w.mn&i l z3£& 
ztix*m*>- Hi^rtgptiiss ( m%m®& 2 3 . & x 
x/c p u 2 4 ) £Wtt?f &aeu&g&*2j2: lt«*&$ 

3t-r-^a«1f^fcov^Tti, ^Sffi®K2 3tc«fc 1 3^ 
J^^^ix. 5!{cS-^{b$ixTCPU2 4fc:A*$ixT 
ilM^flS^ttc^ra. 7yft3^/l'2 1i!i>f,Slt 
CPU2 4*»4>ffia$^Tffi*$iX3tffi^ 
* s 5*g«ll]jS2 3^«t 9*Hf-fc$*L- ISfc^P$^-Cr 
>"r-?-3-f;P2 lfcA*$fLS£fctC^:S. -eLT. *e 
SW?-K2 0^T>'x^3-f^2 l*»<?>maE^C«J:oT 

?3~—-v h 1 0<0T>-T-^3>f ;H 3TSfl$^. iH 
§«0K 1 1 T^IS? iutS. S-f^fc^^T C P U 1 2 

[0014] Bouts'? TVT-ta-iiV 13. ax 
X/T>"f-rzi^;U2 1(7mm{:^i±-ti,ZbizX t ). "if 

^n,-nx'<mm:^b-thbbh\,z. *i^-H2 
o±commmn®&£^g&fi:it?Fmi l zj£^imb 
v ^ . y rffiST-masmis 2 2 . ssfnnK 2 3 , c 

PU24. fc«fct/^ ; EU2 5$rm^igi:-rS. EP*,., 
- H 2 0 izHm-th ICfy rS:/J^-fkT'# S £ 
b izX *) , H 2 0 1 LT t . /jNM-fb LTign^. 

Yfc&$m-thz\bii s X'%&. S8(i. 07tc^rr«S 



(6) 



0-145267 



mm&m Lxfkm&ygm&mvy&m sr-rs^ i>& 

lZ7jk-?9m<r)&mTlZ. R/Woz 7 H0tSlt*.ii 

;10 13fcIC#-F (iKg*£S&;&-K) 2 0fcBj££ 
tlfiiX — FrM/U (X^-f^HfrO^— K7yft3-f 
AO 2 lfciOOT'. 0 9 t,zjf;^nj]tt£$i£> JUS?-? 

wm£mm>i>*&wBm. (mm.) ^oT^ei 

X'it. l&mX-V (3ffl«telb&-K: IC*-K) 2 

fcViT5 0 0juV/m) fifcrfrJEBU 4>of-n7yf 
t3>f;KR/W7ytt3'f*) 1 3 fci 0 £0^11 

[00 1 5] HJJ*>, R/W ( U-riSiTX/lfcfcfci^-r 
^ ) cl- -y MO tcii, 13. 56MH z(WSfffikm<Q 
WKZmi-t&^Ml 05 k. jSitMStf- K 2 A^JUffi 
-rSA^J^iutiUl-r-^ ( DATA) 106 Zttmt 

■f&zmmm i o 7 t , ifemas 105 

13. 56mhz (Dmffiim.com&hi.z iMmmtms 

lOTX'^rit^lXkm^rX'Wm^m (Amplitude Shif 
t Keying ^M) ZmAZitZZmSs 1 0 8 k . M^Pii 
10 8-C13. 5 6MHz<?>&ffimi<?>W±±.tZASK 

0 3Ki^§^ nyf^tl04JfU'f>'e 

E8&<a&«088) 102t. g®3-|II&10 2?>£b7jfc: 

£f&±U i&8&m*-h 2<DA-Y? -f ;l-2 0 1 
mEB&K J: -?Ti£«£*vC # *rr-* £§frr •& R/W 
T>"f"^-3-f/H 3k. gR/W7Vft3>f;H 3T 
SftL*:S-^£g-£®g&l 0 2X*m&Z J £X4 

1 0 3 i= «k 0 * t >> -f Xjfcfl* SX 0 

i/cwMiifiWfciiMW-fcSfiryT-i i i i£§ 

fiT>7-l 1 lT1ii|B$a^«-^5:®aSl 0 5j&»^£> 
;ft.£ 1 3 . 56MHz £OSM^<omSft-f-5:fflV S 
WTSSISIsl 12fc, gSISSil 1 2-CgW^il^ffi 

^m.nm^x^mrf—9 (data) i i4tLTaj 



1 0 6&£X/&m"r-f 114fl IMS* 
h7-?£:TfLTCPUl 2lzmmZtlX^&. 
[00 1 6] Jg^i^^-H (^fiaiWr— H : IC*- 
Y) 2 0fctl t~YT> ; r^-HV2 1 i:. *88-?--y 
72022:, CPU + >fy^-7x-^f772 10t 
£fiiti.T^3>. K7Vft3 -f ^2 1 {2. R/Wa 

h i ocoR/wr^x-f n-f )v\ 3&t>mt>com£ 
mmnft±thi><?>x'$>z. mwh^~r2 0 2ii± 

SJ}— YT>"r1-34)\,2 lTSfIL7t:l 3 . 5 6MH 

2 0 3 £ . W£t& ■ Ss£HlSS2 0 3a>S>ggiE$ftfcg&jg 
nj±frt> 5 mWSSt 2 — 5 VSSO—^CDilgSmEfi 
M2 0 5 i: LT(*Ig5[iISS^fit*&-rS^j!SlHlSS 2 0 4 fc , 

±ia^-Hry^3-f;P2 i*^#^ss««^ 

^^u-y^5:ftai-rS^a-y^*fiaiEIK2 0 6t. ±fg 

■ ^S£H]g&2 o 3*^#^fLSSfi«-^*^y'f x 

^5:IXt3^<LPF[H]i82 0 7i:. ISLP FESS2 0 

7 %mm*f hw&mm& 2 

0 8 k . iHmft^-SrD- H^-f y ^->-^S$-y-T±fiS 

t3-f^2i {cftj&fs a- 4 y ^->^mmm 2 

Q9kttth. 

[00 17] CPU + ^f^-7i-^f 772 1 0 
ti. ±ffi^^--/T2 0 2Oi?n.y^ttailHlSS2 0 6T 
«U±J$*l^ ^ P ^fl#^V »T LT V >f 3 >- 2 1 
4 2r®*Hi:Sft-f-S:^-r*^llISS2 lit, 

7720 2<riw&immk2 0 8^^^ix.tm^m 
mtmg&wm2 12k. w@&ttmm2 1 2*^ 

#^>^.5S-f-(t;-r-^ (Sfix-^) *UWVX-?4=i 
V2 1 4^A^-T5Sft7 r -^©lffllIIISS2 1 3 1 , v-f 

3>2i 4frt>mm-T-?£fflWLx&&&m7 : -fm 
w®3&2 15k. mkm-T-?mw®m2 1 5frt>mw 
Lxn^ixhmE7-?*w%tt.Lx$mi-'vy-202 

0)a-Vx4 >v+>7$m®3&2 0 9^~K^h J ^m\L 
0S§216i:. *-YkVX<?)®W*:W&tZ> 

^<50KM^2:fi : dH8^-7^3>2 1 4 (2 4. 2 
5) h£*U ±ISS^1f-77"2 0 2comaplHlS2 0 4 
*^S^L^EM2 0 5<^tJ&S-S»tSt<7)T*S. 5r 
tJ. *!S-f--y7-2 0 2 5:/J^-fL-r-&C:i:t-«J:-3T. 
f-y72 0 2i:CPU + >f y^-7x-^f »/72 1 0 

[0018] njiznmfc am) Tcsa-r*fc 

fttR/W7>'ft3'fn'13t*-H7>'ft3'f^ 
2 1 5rfflv^7tc7)»i. i£c^fcrt>(tS«7Je3M<?)$&^^ln]± 
■£-£2>tcit>X-h& . tfzj&mm*— Y20 t,ZT>"ri- 
=ff/P2 lZB&LtiiirS. i&mim*-Y2 0cr>$a& 



(7) 



<m%¥l 0-14 5267 



I 0 0 1 9 ] VAtMW <* o tc. H i'X 

LT^NJaW-K <iS&*itg#-K : I C#-K> 2 0 

84#-K2 0i:<7)fi1fcfcVvc. o;cm2j£<5i£ 
U 3£tc^fcJ:oT«f8<7)3MSfi Off) #*r;bix.s, 

COO 20] 

— FJ&ttW^FttHB (HaSWr-H : I ca-H) 

#-K ( I C*-K) ^KaHW-ftTO^fcltlfiLfcX 
^4 5A««7^ft3-f yWciikvc, 2J|fil 
±{c^80 LTfgj£-r S £ k iz J: 0 . 3££ tHBJ0)&&&j!l 
SrHtHBRtfygfii: LTfflwc. HWgOftl 0 0 tTn 
775 7 HSK<0»«S:«^^»4fctt»L<'hS< L 

& I Cf- y :rjtT«lte«|fc*-*iB*&$r< LT I C-f- 

( a ) teZCVVmm. ( b ) J± ( a ) fcjjrf- A- A 
SM0-C&S. 



[H2] «3HSW(cj:&7>^-3'f;l^!>W Wffy 

JteMgAafflffiHT-fe 0 , (a)IH^Ii, (b) 
i* ( a ) K^B-B '*«M0-C£>S. 
[04 ] ^^JtC^S^a^T^x^n^/l-comiiOll 

( b ) (J ( a ) KrfC-C 'XWSiMm. (c)l$m 

[07] ^fcSS^»7yft3^;^f|,^*E 
4. 

[08] 07Kir?1*|g#— K^X^iy^ffctcoVvCcD 
[09 ] ?aflSOIIfc2: 

2-3-OK 3-Jfcj88»»*l 

-H'J-//5-f^7h. H-38WiBH. 12 
-CPU. 13-75"r"*-3-fJK 2 0--4Ett*-F. 
2 1-7>'ft3'f;K 22—WBBBti* 2 3— 
BW. 24-CPU, 2 3 0-SBK. 10 

2— &&EIR (tfrWsIRK 1 0 3—4 yfirfyxm 
10 5-M. 10 6-lfif-^. 10 7-tf 
4UHR. 10 8-S3H&k 110 

-:7*^*EflBk 1 1 l-asrvr. 1 1 2-ttn 

II. 1 1 3-a-9ft0R, 2 0 2 0 3 

"4s$-&sbir« 2 o s-wfensmm. 20 6—? 

B7?tt2fiBR. 2 0 7-LPFEMBk 2 0 8-^ 
^®R. 2 0 9-D-FM ■yf'>'*'3HPIEIB. 2 10 
•••CPU+-f^-7i-Xf77, 2 11-^fE 
R. 2 1 2-fl-9ftigR. 2 13-gS-r-^WHHH 

R. 214-V43V. 2 1 5-i*ftf r -^$0fflllHlR. 
2 1 6-^-^fkHJR 



(8) 



#^¥1 0-1 



13 1 



[04] 





(b) 



[07] 



a 7 




(9) 



*tm¥l 0-145267 



CH8] 




(10) 



«1¥10-145267 



[B9] 

m 9 



pi 



en 



13.56MHz 



(72)3S»5§# fo# #- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
/ 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



